07/29/2003 TUE 15:24 FAX 612 339 3061 SLWK ©003/010 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.11 1 - - ' 

Serial Number 10/DJ3089 Dkfc 8B4 aJm*^ 

Filing Dale: January 16, 2002 8B4.659US1 (INTEL) 

Titte A W1RE-BONDABLE PROCESS FLOW COMPATIBLE WITH CU-M6 

Assignee: Intel Corporation 

IN THE CLAIMS 
Please amend the claims as follows; 



(Canceled) 



2. (Currently Amended) The proooug according to claim 1, further inoluding! A process of 
forming a wire bond comprising: 

forming a protective structu re over a metallization copper pad, wherein the metallization 
copper pad makes co ntact with a device, an d wherein the protective structure includes a metal 
first film disposed above and on the metallization copper pad and a metal second film disp osed 
above and on the metal first film; 

at the metal second film, w ire bonding the device: and 

by probing the metal second film, electrically testing the device. 



3. (Canceled) 



4. (Currently Amended) ^ l e prooos s ^ecording - to claim 1 A process of formin g a wire 
bond comprising: 

fomiing a protective structure over a me tallization copper pad, wherein the m etallization 
copper pad makes contact with a device, and wWei n the protective structure includes a metal 
first film disposed above and on the m e tallization copper pad and a metal second film disp osed 
above and on the metal first film: and 

at the metal second film, wire bonding the device, wherein the metallization copper pad is 
a metal-six copper (M6 Cu) pad. 

5. (Currently Amended) 3Tie prooooa according to claim 1 A process of forming a wire 
bond comp rising: 

forming a protective stru cture over a metallization copper pad, wherein the metallization 
copper pad makes cont act with a device, and wherein the protective structure includes a metal 
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first film disposed above and on the met allization copper pad and a metal second film disposed 
\^ above and o n the metal first film: and 

) at the metal second film, wire bonding the device wherein forming a protective 

passivation structure includes: 

forming a first passivation layer over the metallization copper pad; 
fonning a second passivation layer over the metallisation copper pad; and 
patterning the first and second passivation layers to expose at least a portion of the 
metallization copper pad 

y 

6-8. (Cancelled) 



Pa«e3 

Din: 8&4.$$9US1 (INTEL) 



9. (Currently Amended) Thoproooco according to claim 1 A process of forming? a wire 
bond composing: 

foirning a protective structu re over a metallization copper pad, wherein the metallization 
copper pad makes contact with a device, and wh erein the protective structure includes a m eta^ 
first film disposed above and on the metallization cooper pad and a metal second film disposed 
above and on the metal first film: and 

at the metal second film, wire bonding the device, wherein the metal first film is 
electrolessly plated with a composition including: 

from zero to at least one primary metal selected from cobalt, rhenium, 
iridium, nickel, palladium, platinum, titanium, zirconium, hafnium, copper, silver, 
gold, and combinations thereof; 

from zero to at least one secondary metal selected from chromium, 
molybdenum, tungsten, manganese, technetium, rhenium, and combinations 
thereof; 

from zero to at least one primary reducing agent in a concentration range 
from about 1 gram/liter to about 30 gram/liter; 

from zero to at least one secondary reducing agent in a concentration 
range from about 0 gram/liter to about 2 gram/liter; 

a complexing and buffering agent; and 
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10-23. (Canceled) 7 



at least one pH adjusting agent 
Z — 



24. (Currently Amended) Tho process of claim 1, further including: A process of forminpra 
wire bond comprising; 

forming a protective structure over a me tallization copper pad, wherein the metallization 
copper pad makes contact with a dev i ce, and wherein the protective structure includes a metal 
first film disposed above and on the m etallization copper pad and a metal second film disp osed 
above and on the metal first film: 

at the metal seco nd film, wire bonding the device: and 

by probing the metal second film, electrically testing the device, wherein the test probe 
tip penetrates the metal second film and stops before penetrating the metal first film. 

25. (Currently Amended) S h e prooooo according to claim 1, further inoluonog: A process of 
forming a wire bond comprising 

forming a protective struct ure over a metallization copper pad wherein the metallization 
copper pad makes contact with a device, and wher e in the protective structure includes a metal 
first film , disposed above and on the metalhzation corm e r pad and a metal second film disposed 
above and on the metal first film; 

at the metal se cond film, wire bonding the device: 

by probing the metal second film, electrically testing the device; and 

following passing a test current, further including: 

first bonding a first bond wire to the metal second film. 



26, (Currently Amended) Th e prooocs according to claim 1, further inoluding: A process of 
forming a wire bond c omprising: 

forming a protective structur e over a metallization copper pad- wherein the metallization 
copper pad makes contact with a devi ce, and wherein the protective structure includes a metal 
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first film disposed above and on t he metallization copper pad and a metal second film disposed 
above and o n the metal first film: 

at the metal second film, wire bonding the device: 

by probing the metal second film, electrically testing the device; and 

following passing a test current, further including: 

first bonding a first bond wire to the metal second film; 
removing the first bond wire; and 

second bonding a second bond wire to the metal second film. 

27. (Currently Amended) The proooso ocoording to claim 1, A process of for ming a wi™ 
bond comprising: 

forming a protective stru cture over a metallization copper pad wherein the mfitplli^tinn 
copper pad makes contact with a de vice, and wherein the protective structure includes a metal 
first film disposed above and on the metallization cooper pad and a metal second film disposed 
above and on the metal first film: 

at the metal second film, wir e bonding the device: 
wherein forming a protectivg passivation structure includes: 

forming a first passivation layer over the metallization copper pad; 
fonning a second passivation layer over the metallization copper pad; and 
patterning the first and second passivation layers to expose at least a portion of the 
metallization copper pad, wherein patterning the first and second passivation layers forms 
a slope that has an angle in a range from about 30' to about 60°. 



28-30. (Canceled). 



31. (Currently Amended) Th e proooss aocording-to olaim 1, further faoludiag f A process of 
forming a wire bond comprising: 

forming a protective stru cture over a metallization copper pad wherein the metallization 
copper pad makes con tact with a device, and wherein the protective structure includes a metal 
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first film disposed above and on the meta llization copper pad and a metal second film disp osed 
above and on the metal first film: 

at the metal secon d film, wire bonding the device 
by probing the metal second film, electrically testing the device; 
^ first bonding a first bond wire to the metal second film; 

removing the first bond wire; and 

second bonding a second bond wire to the metal second film. 

32. (Currently Amended) The process according to oloiml claim 31. further including: 
by probing tho m e tal oooond film , e lectrically fkot tooting tho dovi eef 
first bonding a first bond wir e to tho motal - s e cond film; 
r e moving tho first b o nd wir e ; 

se cond bonding a second bond wiro to the metal cooond film; and 
by probing the metal second film, electrically second testing the device, wherein 
electrically second testing the metal second film includes an ohmic resistance change in a range 
from about 50% reduction to about 150% improvement over electrically first testing the device. 



33. (Previously Presented) A process comprising: 

forming a protective structure over a metallization copper pad, wherein the metallization 
copper pad makes contact with a device, and wherein the protective structure includes a metal 
first film disposed above and on the metallization copper pad and a metal second film disposed 
above and on the metal first film; and 

at the metal second film, wire bonding the device; 

wherein the metal first film is elcctrolessly plated with a composition mcluding: 

from zero to at least one primary metal selected from cobalt, rhenium, iridium, 

nickel, palladium, platinum, titanium, zirconium, hamium, copper, silver, gold, and 

combinations thereof; 

from zero to at least one secondary metal selected from chromium, molybdenum, 

tungsten, manganese, technetium, rhenium, and combinations thereof; 
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from zero to at least one primary reducing agent in a concentration range from 
about 1 gram/liter to about 30 gram/liter, 

from zero to at least one secondary reducing agent in a concentration range from 
about 0 gram/liter to about 2 gram/liter; 

a complexing and buffering agent; and 

at least one pH adjusting agent. 

34. (Previously Presented) The process according to claim 33, further including: 
by probing the metal second film, electrically testing the device, 

35. (Previously Presented) The process according to claim 33, wherein the metal first film is 
nickel, and wherein the metal second film is gold. 

36. (Previously Presented) The process according to claim 33, wherein the metal first film is 
titanium, and wherein the metal second film is aluminum. 
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